where Ω is the enthalpy of mixing, which is related to the nearest-neighbor interaction strength between lithium atoms, ρ is the maximum lithium concentration accommodated in the electrode. kB is Boltzmann's constant, T the is absolute temperature, κ is the gradient energy coefficient, is the stress tensor and is the elastic strain tensor. The first term in the bracket of Eq. (2) 
where is the relaxation coefficient, is the Kronecker delta function, =1 when i=j and =0 otherwise. In this paper, the summation convention is adopted for repeated indices. is the elastic energy of the equivalent system 12, 13, 15 ,
where V is the total volume of the system, is the elastic modulus of 
The stress and the elastic strain obeys Hooke's law 15 (6) It should be pointed out that the silicon electrode suffers from large deformation due to accommodating large amount of lithium. Here, the phase field model based on the framework of small deformation is used to simulate the tendency of the stress evolution.
For the convince of numerical simulation, the following dimensionless parameters are 
